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(57) Abstract 7-^1 

A volatile component (1) is separated from a mixture (2) by vaporization in an evaporator (4) and condensation in a 
condenser (5), vapour being transported by a carrier gas (3), circulated in and between the evaporator and the condensor. 
A flow (!') of a liquid (1 1, 1) is circulated in subsequent heat transfer steps from contact to the mixture (2), via a cooler 
(62), via contact to said carrier gas (3) in the condensor (5), via a heater (61) and back to said contact to the mixture (2). 
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A mathod of separating a v/olatile component from a mixture 
utilizing a carrier gas for vapour transp ort from an 
ev aporator to a condensor * 

The present invention refars to a method of separating a 
volatile component from a mixture, in uhich said volatile 
component is incorporated, said method comprising circu- 
lating a flow of a carrier gas from an evaporator to a 
condenser and back to said evaporator, said carrier gas 
being supplied to the evaporator to contact said mixture 
and subsequently being transf erredi to the condenser to- 
gether uith volatile component of the mixture, a part of 
said volatile component being precipitated by condensation 
in said condenser* 

As exemples of processes, uhere a volatile 
component of a mixture is a desired product, may be men- 
tioned ethanol distilled out of en ethanol/uater solution, 
and water, distilled out of salt water. As other examples 
of processes, uhere a lowered fraction of the volatile 
component is desired, may be mentioned concentrations of 
solutions and drying of moist material. The invention is- 
thus applicable to a wide span of distillation and drying 
processes. 

The use of a carrier gas as a transport 
medium for vapour from an evaporator, to a condensor has 
been demonstrated in the German patent application 
2 459 935 in referance to distillation of water. Thus a 
spray of heated salt water is in an evaporator evapora- 
tvely cooled by a flow of a carrier gas, said gas being 
subsequently propelled in a condensor in heat exchange 
with the flow, of salt water, preheating the same under pre- 
cipitation of condensate. The amount of available heat of • 
vaporization is in the process very limited, namely to the 
sensible heat in the spray drops and consequently is the 
obtainable evaporation rate of tbe spray drops small. 

A remarkably improved process effiency is 
according to the invention obtained by the introduction 
of a separate heating agent in the form of a circulated 
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liquid flau;, transferring to the mixture any desired amo- 
unt of heat of vaporization and being a total enthalpy 
s-ink for condensate. 

A separation process may thus be carried out 
with high energy effiency at any desired pressure level 
or at any desired temperature range belou. the boiling 
paint of the volatile component, which constitutes a prime- 
objact of the invention. 

Especially pressure level may be chosen equal 
to athmosferic pressure, uhich constitutes a second object. 

Temperature range for a separation process 
may further be chosen to prevent deterioration in quality 
of heat sensitive mixtures or to fit a use of heat transfer 
surface out of plastics, uhich is a third object of the 
invention* 

These objects and others, listed bslau, are 
obtained by a method further characterized in that a flow 
of a liquid is circulated from heat transfer contact to 
said mixture, via heat transfer contact to an external 
heat sink in a cooler, via heat transfer contact to said 
carrier gas in said condensoir, via heat .transfer contact 
to an external heat source in a heater and back to sadd 
heat transfex contact to said mixture. 

A further object is simplified and highly 
efficient condensation surface by the use of the volatile 
component as the heat transporting liquid. 

Another further object is amode to conduct 
a separation process over a uide temperature range uith 
utterly improved eneigy efficiency. 

Another abject is to provide a separation 
process, uell adapted to be driven by a liquid/liquid 
heat pump for further improved energy efficiency. 

The invention; uill be described in mor^ de- 
tail belou in referance to the drawings. The basic prin- 
ciple of the method is in fig. 1 illustrated in a tempe- 
rature and enthalpy diagram and in fig. 2 in an apparatus 
section. The method extended over a uidened temperature 
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range is illustrated in fig. 3 in a temperature/enthalpy 
diagram and in fig. 4 in an appartus section. 

Figures 5-13 illustrate the method, utilizing 
different modes of heat transfer in the evaporator to a 
mixture. Thus fig. & shows in a plan section direct heat 
transfer through membranes to a fluent mixture. Fig. 6 
shows in a vertical cross section and fig. 7 in a longi- 
tudinal section another mode of direct heat transfer thro- 
ugh tube walls to a fluent mixture. This mode is further 
illustrated in figure 8 by a section of an apparatus foi 
distillation 'of a fluent mixture. 

An indirect method of heat transfai to fluent 
or solid mixture by means of a vapour saturated carrier 
gas is illustrated in fig. 9 in an apparatus section and 
in figures 10 and 11 in detail sections thereof. 

Another mode of indirect heat transfer to a 
granulated, solid mixture by means of intarraittantly cir- 
culated heeting flous of gas is illustrated in apparatus 
cross sections in figures 12 and 13. 

In referance to fig. 1 and 2 a flou 3' of an 
inert carrier gas 3 is propelled along an elongated, ewa- 
poratoE 4 in evaporativa transfer contact to a mixture 2, 
outspred in the evaporator 4. From its inlet, cool end 
to its oulet, hot end of the evaporator the gas flou 3' 
undergoes a temperature rise ^jjtj and' an enthalpy gain 

+ Ai2, the latter being mainly composed of the latent 
heat of a flou of a volatile component 1 of the mixture 2, 
dissipated in vapour form 1" from the mixture. Heat of 
vaporisation may to a small extent be supplied by sensible 
heat in the mixture, but is essentially transferred to 
the mixture 2 from a f lou. 1 ' of a liquid 11. Heat may in 
direct or indirect manners, as described helou, be trans- 
ferred to the mixture 2 in a countercurrent mode to. the 
flow direction of carrier gas 3/ the liquid undergoing 
a corresponding enthalpy loss -iki2 and an essentially 
equal temperature drop -A^2' 

In a temperature/enthalpy diagram, according 
to fig. 1 the state of the carrier gas 3 is described by 
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a curwe C,^, representing a portion "k" of a curve C, that 
denotes enthalpy of carrier gas, saturated uith vapour 
of the volatile component 1 . The corresponding state of 
the liquid 11 is in the diagram desciibed by a straight 
line "A", enthalpy and temperature being proportional. 

A reversed process takes placa in a condensor 
5, where the liquid flou 1' and the carrier gas flout 3' 
both flous being transferred from the evaporator 4, are 
propelled in countercurrent enthalpy transfer to each 
other. In the diagram, fig. 1, the condensor state of the 
carrier gas 3 is described by a curve C|^, the gaa changing 
in temperature -iit^ and in enthalpy -M^ under preci- 
pitation of said flou 1" of condensed volatile component 1. 
Conversely the liquid 11 undergoes essentially a tempera- 
ture rise +2lt^ and an enthalpy gain +^1^, and the con- 
densor state of the liquid is in the diagram described by 
a straight line "B". For uorking condituons uith the car- 
rier gas 3 fwlly saturated uith vapour of the volatile com- 
ponent 1, the curves C,^ and CJJ are indentical. 

Preferably volatile component 1 is chosen 
for said liquid 11. Thus condensation may in known manner 
be processed as direct uet enthalpy transfer and condensa- 
tion between the carrier gas 3 and the liquid 11, the lat- 
ter being spred over a contact body 55, distributed in a 
vertically elongated condensor 5. As folloMS, the liquid 
flou 1' is enriched by precipitated, said flou 1" in the 
condensor. The latter flou is continously bled off, pre- 
ferably from the cool end of the condensor -5 or evaporator 
4. The straight lines "A" and "B" must in the 

diagram, fig. 1, obviously enclose the curved lines, C,^ and 
CJJ, together uith the necessary allouance of heat gradient 
needed for the described heat and vapour transfers. A clo^ 
sed process circuit and a driving force for the process is 
thus obtained by a cooling step in a cooler S2 , uhere the 
liquid 11, being transferred from "A" to "B", is cooled 
against an external heat sink 8, changing in temperature 

-A ts and in enthalpy -4 is* In a heating step, the 
liquid 11 being transferred from "B" to "A", the liquid 11 
is heated in a heater 61 from an external heat source 7, 
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the liquid changing in temperature +4t^ and in enthalpy 
+ ^i.. 

A driving force for the separation process 
is a heat amount Ai^, approx. equal to A i^, being degra- 
dated in temperature level from a heat source 7 to a heat 
sink a. An essenae of the invention is, that the driving 
force may be essentially smaller than the enthalpy amounts 

/li^S'^i^ engaged in the actual process of separation 
of a volatile component 1 from a mixture 2 in the evapo- 
rator 4 and condensing the same in the condenser 5. Thus 
a first energy efficiency factor e^ = /il ij/ ^ i-j is de- 
fined. Obviously- said factor is improved by extending a 
temperature range "k" of the process and by narrowing of 
the temperature gap between the straight lines "A" and -B". 
The latter is accomplished by using large and. efficient 
transfer surface for heat and vapour. Since the temperature 
re range >'k" may be chosen at will belou the boiling point 
of the volatile component 1, temperature conditions may 
be chosen to suit a heat sensitive mixture 2 'or to fit 
the use of plastics for cheap, efficient and noncorrosive 
evaporator and condensor .transfer surfaces. Further des- 
cribed condensation process over a uetted contact body 55 
may be highly effective. Using a temperature range k=15, 
a first efficiency factos e^ = 2 may be obtained. 

A second energy efficiency factor may further 
be obtained by a coupling of the external heat sink 8 and 
heat source 7 with a heat pump process. This may be done 
very favorably, using the fairly clean, distilled volatile 
component 1 as. a heating/cooling agent. The temperature 
range for a heat pump is in the mentioned range k=15 also 
favorable and a heat factor e^^^ 5 may be obtained. 
A total energy efficiency = e^xe^ ^ 10 uill result. 

Gas pressure may be chosen at will, but athmos- 
pheric pressure may be preferred for low apparatus cost. 
Enclosed carrieif gas 3 may also be chosen at will or spe- 
cifically to suit quality demand's of a mixture 2, for 
example the absence of oxygen. Alow molecule weight gas 
such as helium may be chosen for high diffusion rate for 
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In case of high vaporisation rate in the evaporator 4 or 
vapour pressure reducing forces in the mixture 2, the 
carrier gas 3 may not attain full vapour saturation in the 
evaporator 4. Process efficiency may in this case be im- 
proved by precooling the flou 3' to deu point before in- 
jection of the flou. into the condensor by cooling it 
against the cooled flow 3', ejected from the condesor, in 
a heat exchanger 63. 

In fig. 2 is illustrated the method in an ap- 
paratus section shoulng carrier gas 3 propelled in a cir- 
cuit in and betuieen ,an evaporator 4, a condensor 5 and a 
heat exchanger 63 and a liquid flou 1 ' propelled in sub- 
sequent heat transfer steps in contact to a mixture 2 in 
an evaporator, to a cooler 62, to carrier gas 3 in a con-' 
denser, to a heater 61 and back to the evaporator 4. 

Energy efficiency may be increased signifi- 
cantly by a further inventive step, described balou. in 
referance to fig. 3 and 4. Thus a number of pait flous 
31', 32'., are branched off from the mixsd flou of carrier 
gas 3 and volatile component vapour at succesive steps 
along the flow path in the evaporator 4- to be remerged 
uith the mixed flou of carrier gas and vapour at succesive 
steps along the gas flou. path in the condensor 5. Further 
the temperature ranga "k" is extended significantly. 
Utilizing tuo part flous 31 ' and 32', fig. 3 illustrates, 
evaporator state of the carrier gas 3 as described by 
three separate curves C^, and C^, representing subset 
quently diminished mass flous of carrier gas, increased 
temperature levels and essentially equal transport capa- 
city of vapour. ReversBily the state of the carrier gas 3 
along its flou in the condensor is described by correspon- 
ding curves C^, end C« , representing subsequently 
increased mass flows of carrieir gas 3, decreased tempera- 
ture levels and essentially equal transport capacity of 
vapour. The state of tha liquid flou. 1 • is described by 
the straight lines "A" and "B". The described differenti- 
ation of mass flou of the carrier gas 3, using an ade- 
quate number of part flous, uill permit a small tempera- 
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ture gap betueen the lines "A" and "B" in combination 
with a uide temperature range "k", resulting in signifi- 
cantly increased first efficiency factor e^ in comparison 
to previously described method, using a uniform mass flou 
3!. A distillation process is exemplified in referance to 
fig. 3, uiith the volatile component 1 being water, the 
carrier gas 3 being air and the mixture 2 being a water 
solution to be concentrated. Corresponding mass flows, 
temperature changes 4t and enthalpy changes M appear 
from the figure. The driving force is a heat amount Ai^ 
deteriorated from a heat source 7 of approx. +as'c to a 
heat sink 8 of approx. +15°C. First energy efficiency 
factor clculated e^ = ^"^.^l ^ = ^»^* 

Heat demand for distillation of 1 kg water 
amounts to 0,19 kwh, which is another expression of ener- 
gy efficiency. 

The heat transfer betueen the liquid flou. 1 ' 
and the mixture 2 may according to the nature of the 
mixture be arranged in different modes described below in 
referance to figures 5-13. 

A direct heat transfer through a membrane is 
illustrated in fig, 5, showing a plan section of inside 
the evaporator 4 vertically mounted pairs of flexible, 
thin plastic membranes 64. The liquid 11 is propelled in 
betueen inner surfaces of the membranes by gravity as thin 
liquid films, spred over the surfaces by capillary forces. 
A fluent mixture 2 is propelled as open, falling liquid 
films 21 along outer surfaces of the membranes in evapora- 
tive contact to a carrier gas flow 3', propelled upwards . 
in gas spaces 41. In reference to fig. 4 a continous mix- 
ture flow 2' of a process fluid may be injected at the 
top of a vertically extended evaporator, a continous flou 
2" of processed fluid being ejected from the bottom of 
the evaporator. The transfer material 64 is cheap, effi- 
cient and noncorrosive and may easily be extended in sur- 
face area and height for excellent transfer conditions. 

Above described mode has some disadvantage 
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in that the flow speed in the falling liquid films, chang- 
ing uith viscosity, and the retainment time for the liquid, 
in the evaporator are difficult to regulate. 

This difficulty is overcome by another mode 
of direct heat transfei from the liquid 11 to the mixture 
2, described, belou in reference to figures 6-8. According 
to fig. 6 and 7 an horizontally elongated evaporator 4 
encloses contact bodies 44, horizontal heat transfer tubes 
67 foE the heating f lou 1 ' and a bottom vessel for a fluent 
mixture 2. Said flou 3' of carrier gas is propelled in 
horizontal flou direction through the contact bodies 44 
and along the tubes 67. Substantial part flows 22 of the 
mixture 2 are circulated vertically through the contact 
bodies 44, e-fficiently uetting the same, and over the tubes 
67 under reheating. Circulation devices are pumps 46, con- 
duits 47 and spray nozzles 48. The evaporative contact 
surface betuieen the mixture 2 and the carrier gas 3 may 
thus he extended at will, indspendantly of the heat trans- 
fer surface of the tubes 67 and further be uetted at will 
by the part flows 22, independently of the actual mess- 
flou of the mixture 2 along the vessel 41 and along the 
evaporator 4. 

Described mode of heat transfer is further 
exemplified in an apparatus accordinsto fig. 8 for distil- 
lation of a volatile component 1 out of a fluent mixture 
2, in conformance essetially to the apparatus previously 
described in reference to fig. 4. The evaporator 4 encloses 
three separate agglomerates of said contact bodies 44, 
heat transfer tubes &? and bottom vessel 41, positioned 
vertically above each other. Said flou 3' of carrier gas 
is: propelled aubsequently through the agglomerates from 
the cool, top end of the evaporator to the hot, bottom end. 
Said heater liquid flou 1 ' is propelled in opposite direc- 
tion in sequence through the heating tubes 67. Said part 
flou-e 31', 32' are branched off from the flouu 3' in. the 
evaporator 4 and remerged uith the flou 3" in the conden- 
ser 5. Said part flous 22 are arranged for uetting contact 
bodies 44 and tubes 67. 

A fluent mixture 2, to be distilled, is. propel- 
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lad by gravity through the vessels 41 in sequence from the 
cool top end to the hot bottom end of the evaporator. 
Said precipitated flou 1" of the volatile component is bled 
off the liquid floy 1', preferably at the cool and of the 
evaporator . 

The mass flou of carrisE gas decreases stapuise 
under its path from cool to hot end in the evaporator. In 
order to maintain a fair. gas velocity for high evaporation 
the flou area of the contact bodies 44 are correspondingly 
decreased. 

One further object with shoun design of the appa- 
ratus according to fig. 8 is to achieve direct and short 
gas conduits for the part flous 31' and 32'. The apparatus 
is exemplified with tuo part flous and three agglomerates. 
A further differentiation of the mass flou of" carrier gas 
by means of increased number of part flows and agglomerates 
may easily be achieved uithin the design pattern, in order 
to improve thermodynamic efficiency.. 

An indirect mode of heat transfer to the mixtu- 
re 2, being spred in the evaporator 4 as fluent or solid 
layers 21, is illustrated in referance to fig. 9-11. 

A further flou 9' of the carrier gas 3 is pro- 
pelled in a closed circuit in evaporative, countercurrent 
enthalpy transfer along a uetted, further contact body 99 
to the heated, liquid flou 1' of the volatile component, 1 
and subsequently in enthalpy transfer to the mixture lay- 
ers 21 through the walls of tubes.65. A further flou 1" 
of volatile component, condesed along the tube walls, is 
merged uith the flou 1', The tubes 55 are positioned in- 
clined for drainage of condensate. The tubes may be made of 
flexible plastic material, for example extruded polyeten 
hose, and may further be inflated by means of a small pres- 
sure difference betueen the flous 9' and 3'. 

Fig. 9, shouing a plan section of the evapo- 
rator 4, illustrates heat transfer from said flou 9' to 
a fluent mixture 2, being propelled as open, falling films 
21 along the perimeter of vertically extended and infla- 
ted tubes 65. 
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Fig. 10, shQiiing another plan section of the euaporator, 
illustrates heat transfer from said flou 9' to a solid 
mixture 2, being distributed in the evaporator as paral- 
lell layers 21. Flat tubes 65 are inflated against the 
layers 21 during processing, for example a batch type dry- 
ing of a moist sheet material 2. The tubes may be defla- 
ted under loading or unloading to facilitate positioning 
of the solid mixture layers 21. 

A further method of indirect heat transfer to 
the mixture 2 is described below in referance to fig. 12 
and 13. The method refers to a granular and gas penetrable 
type of mixture. The method may for example be applied 
for drying moist grain, chapped organic material or lum- 
ber. Such a mixture may in knouin manner be charged intar- 
mittantly uith sensible heat and intermittantly be dischar- 
ged of vapour to a carrier gaa contacting the mixture, the 
heat of vaporisation, being taken from sensible heat in 
the mixture. The intermittent heat charging of the mixture 
is accomplished liith gas circulated in a closed circuit 
through the mixture and. a heater. 

This procedure may however not allou any high 
temperature gradient- along the path of the heating gas 
through the moist mixture, due to vapour diffusion from 
thus a heated, uarmar part to a icolder part of the mixture 
bulk. The method of the invention, directly applied to the 
above meqtioned heat transfer procedure, would, have a 
very poor first energy efficiency factor ^"'^ "'^^"^ 

be useless. However, by s-plitting a bulk of moist, granular 
mixture 2 into a number of part lots, operated at separate 
stepwise increased temperature levels, the method descri- 
bed in referance to fig. 3 and; 4 may be applied. 

In referance to fig. 12, showing an appara- 
tus plan section, an evaporator 4 encloses two separate 
chambers 4a and 4b, each containing a bulk of granular 
mixture 2 arranged for gas penetration. 

Refeering to fig. 13, showing a corresponding 
vertical apparatus section, the mixture 2 is in each cham- 
ber split into a number of part lota 2^, as exemplified 
by four vertically arranged part lots 2^, index r running 
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upuards 1 to 4. As shoun in fig. 12, any pair of part lots 
2 is coupled uith a cyclically operated waive device 75^, 
a^circulation fan 76^ and a part heater 66^, by means of 
uhich a part flou 10^. of gas may be circulated intermit- 
tently through either of the part lots 2^, transferring 
heat to the same from the part heaters 66^.. Uith the part 
flous 10^ thus engaged in heating the part lots 2^ of one 
of the chambers 4a or 4b, the carrier gas flow 3' is 
directed through the mixture 2 of the other chamber. 

The floLi pattern of the carrier gas 3 appears 
from fig. 13. Thus the part lots 2^. are penetrated in suc- 
cesion, index r running from 4 to 1 . Three of said part 
flous of carrier gas 31', 32' and 33' are branched off from 
the evaporator 4 and remarged uith the flou of carrier gas 
in the condenser 5. Said liquid flou 1' is propelled 
through the heaters 66^. in succesion, index r running 
from 1 to 4. 

The apparatus shoun in fig. 13 is essentially 
conforming to the apparatus described in referance to fig. 
4, the thermodynamic properties and efficiency being of 
the same order as described in referance to fig. 3. 

The part lots 2^ may be stationary in shoun 
positions during the drying process. They may also be mo- 
ved continously or discontinously through the apparatus, 
thus passing different temperature zones under drying. 

The apparatus is exemplified in fig. 13 uith 
vertically arranged part lots 2^. The method of the in- 
vention may uell also be used uithin.an arrangement uith 
the part lots 2^ lined up horizontally along a horizon- 
tally extended tunnel formed evaporator 4. 

The purpose of mentioned contact bodies 44, 55 
and 99 is to promote efficient contact surface between fal- 
ling liquid films and said carrier gas 3, propelled through 
the contact bodies.. A suitable contact body may in know.n 
manner comprise crosswise positioned layers of corru- 
gated sheet material. 
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1. A method of separating a v/olatile component (l) from 
a mixture (2) in which said volatile component (l) is 
incosrporated, said method comprising circulating a 
flou (3') of a carrier gas (3) from an evaporator (4) 
to a condensor (5) andi back to said evaporator C**)* 

. said carrier gas being supplied to the evaporator. (4) 
to contact said mixture (2) and subsequently being 
transferred to the condensor (5) together utith vola- 
tile component (1) of the mixture (2), a part (t") 
of said volatile component (l) being precipitated 
by condensation in said, condensor (5) charac- 
terised in that a flou (1') of a liquid 
is circulated, from heat transfer contact to said mix.- 
ture (2), uia heat transfer contact to an external 
heat sink (8) in a cooler (62), via heat transfer con- 
tact to said carrier gas (3) in said condensor (5), 
via heat transfer contact to an external heat source 
(7) in a heater (61) and back to said heat transfer 
contact to said mixture (2). 

2. A method according to claim 1 characteriz- 
ed in that said liquid (11) is said volatile 
component (l) and that it is supplied to said conden^ 
sor (5) by being sprayed over a contact body (55) in 
said condensor (5) to provide direct contact with aaid 
carrier gas (3). 

3. A method according to claim 1 or claim 2 charac- 
terized in that a number of part flous 

( 31', 32'...) are branched off from said carrier gas 
(3) in succesive steps along the path of said fJ.oy(3') 
in said evaporator (4) and are remerged uith said 
carrier gas (3) at succesive steps along the path of 
said flou (3') in said condensor (5), 
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4. A method according to claim 3 characteri- 
zed in that said mixture (2) is distributed in 
sais evaporator (4) as layers (21) on membranes (64), 
said liquid flou (l') being propelled in heat exchan- 
ge uith one surface of said layers (21) through said 
membranes (64), another surface of said layers being 
in said evaporative contact to- said carrier gas (3). 

5. A method according to claim 3. character x- 
z e d in that said mixture (2), being a fluid, 
is propelled along bottom vessels (41 ) incorporated 
into an essentially horizontally elongated evaporator 
(4), that a number of part flous (22) of said mix- 
ture (2) are vertically circulated from said vessels 
(41) over and through contact bodies (44), incorpo- 
rated into said evaporator (4), to contact said 
carrier gas (3), being propelled through said contact 
bodies (44), that said part flous (22) further are 
brought into said heat transfer cofttact to said flou 
(r) through ualls of heater tubes (6?) and further 
back to said vessels (41 ), 

6. A method according to claim 2 or claim 3 charac- 
terized in that said mixture (2) is distri- 
buted in sadd evaporator (4) as layers (21 ) , said 
volatile component (I) being propelled in direct uet 
contact, counter current enthalpy exchange to a cir- 
culated further flou (9') of said carrier gas (3) along 
a contact body (99). said further flow. (9') being sub- 
sequently propelled through tubes.- (65) in said heat 
transfer contact to said mixture layers (2,21 ) and 
subsequently being transferred back contact said 
contact body (99). 

7. A method according to claim 6 characteri- 
zed in that said tubes (65), being made of fle- 
xible, plastic membrane material, are kept inflated 
against said layers (21 ) by means of a pressure dif- 
ferance between said flous (3-, 9') of said carrier 
gas (3). 
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a. A method according to claim 3 in which said mixture 
(2) is treated as two gaspenetrable lots in tuo sepa- 
rate chambers ( 4a and 4b ) in said evaporator (4), 
said lots being arranged in intermittant heat transfer 
contact to a circulated heating gaa characte- 
rized in that said lots are split into a number 
of part lots (2^) operated at differant, succesive 
temperature levels, that said part lots (2^.) of one 
of the chambers C4a or 4b) are intermittantly heated 
by part flous-. of . gas (10^.) in separate circuits pro- 
pelled through said part lots (2^) and part heaters 
(66^), that simultanously said flow of carrier gas 
(3'-) is propelled through the part lots (2^.) of the 
other, said chamber (4b or 4a) in succesion and fur- 
ther that said liquid flou (1') is propelled through 
said part heaters (10^) in succesion. 

9. A method according to claim 1 characteri- 
zed in that said external heat source (7) and 
heat sink (8) are coupled into a heat pump process. 

10. A method according to claim 1 characteri- 
zed in that said flou (3') of carrier gas (3) 
is precooled before injection into said condensor (5) 
in a heat exchanger (63) against said flou {3»)i 
cooled in and ejected out of said condensor (5). 
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